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sub-families of butterflies, to Coleoptera as well as to
Lepidoptera.

I cannot conclude without warmly thanking my friend
Mr. Marshall for the pleasure T have enjoyed in the work

which we have done together.
E. B. P.

2. EXPERIMENTS ON MANTIDAE IN NATAL AND RHODESIA.
(G. A. K. M.)  Natal, Felruary 1897,

1. Gave a wingless Aeraa Lorta to a Mantis. Tt scized
it and threw it away. On a second presentation it felt
the butterfly carefully with its antennz, then took it and
began eating first the haustellum, ‘then the palpi, and
ﬁnally the whole head with apparent relish. On biting
at the thorax, however, it threw it down with evident
disgust and beO"an wiping its mouth on its fore-legs as
thondh to take away the taste. I again presentgd the
butterﬂy, but the Mantis at first only ran away from it.
At last it took it again and began eating the thorax, but
quickly threw it down and would bhave nothing more to
do with it.

TI. Experinient a.—Caught a full-grown Mantis and put
it in a large green gauze bag. In the afternoon put in
a house-fly, which was not eaten that day, but was gone
next morning. Then put in a wingless male A. Lorta (a
bitter )ellow juice exnded from the wing stumps).  On
perceiving it the Mantis van towards if, seized it and made
a bite at the back of the thorax, but started back as if in
great surprise, and wiped his month on his front legs. e
exhibited both fear and curiosity ; for as the Aderaa ap-
proached he edged away, just keeping far enough off to
be able to touch it with the end of his long antenn:e, and
when the Aeraa walked away he followed, still feeling it
over. At this point I was called away, and on my return
found that the Aeraa had been eaten all except the head and
apical half of the abdomen. Afterwards pnt into the bag
the dmawris echeria which had been rejected by spider C
(Experiment 13), and which was half dead. As the
Mantis took no notice of it I left, but on inspection in
the evening I found that this butterfly had been entirely
devoured, on]y a few small fragments of wings and legs
being left.

Experiment b.—CGave the DMantis a perfect male 4.
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horta. He tackled it at once, scizing it from above aud
biting the thorax, but he quickly let go and began wiping
Lis mouth as before. A few minutes later he made a
second attempt with the same vesult.  After this he ap-
peared to avoid it. T then put in a wingless Amauris
ccheria and left him for some time. On my return 1
found it had been entircly eaten, whercas the A. loria
was still untouched.  Took the Zorta out, cut oft its wings
and replaced it. The Mantis eyed it with suspicion when-
ever it came near him, and felt it cautiously with his
antenne; when it came too near him, he backed away
and would not attempt to touch it. Later on I tapped
the gauze so that the lorta fell close by the Mantis. He
cripped it at once, and began eating away at the underside
of the abdomen, but soon threw it down again, and would
not touch it although I gave him no other food for twenty-
four hours. After that I put in a male Belenois severinu,
which he devoured readily.

Experiment r.—After starving the Mautis for twenty-
four hours I gave him a L. chiysippus.  On sceing it
flutteriug he came down to it eagerly and soon caught it.
The large wings prevented him for some time from getting
at the body, and he therefore ate away alimost half a hind-
wing. He then went on and ate the whole inscet except
the limbs.

Experiment .—Gave the Mantis a Pupilio demodocus.
e had some difficulty in catching it at first, owing to its
size and strength, but eventually scized it fromn below and
devonred it.

Experiment e.—Gave an entire female horta to my
captive Mantis. Ie canght it, bit the thorax and started
back with disgust, just as in the previous experiment, but
his etforts to getrid of the nasty taste were more prolonged.
For over five minutes he continuned eleaning his mouth on
his fore-legs or rubbing it from side to side on the gauze.
I then put in an entive Amauiris eccheria, but he seemed
too scared to attempt to touch it.  However, he caught it
daring the might (while there was a light in the room) and
ate all the abdomen, leaving the head and thorax.

EXPERIMENTS ON Manlide AT MALVERN, NATAL.

ITE On March 11, 1897, 1 ecaptured a large female
green Mantis [prob: 1h]) /u/z/slnlnln caffra (W u\t\\' ) or very
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near it]. On the 12th T gave her an A. petraa, which she
devoured entirely.  On the 13th T gave her an . sercuu ;
she seized it and ate a good piece out of one of the hind-
wings. She then attacked the thorax, but after a few
bites threw down the insect and began ejecting a brownish
liquid from her month on to a leaf, and also wiped her
mouth with her legs in the usual manner. A few moments
after T put in a male Hypolimnas masippus, which she
soon caught and ate. Later on I put in another 4. serena,
but she paid no attention to it. I then put in a P.
demodoeus, with the same result, so I removed them both.
On the 14th T gave her no food. On the 15th I put in
one A. encedon and one female /1. misippus, but no atten-
tion was paid to either. I eventually removed cneedon,
leaving misippus. Later on put in Kusytela hiarbas, and
left both in all night and through the next day, but
the Mantis would not touch them. As it was beginning
to show signs of weakness I released it.

1V. Experiment «.—March 25. Caught another female
Mantis [probably the same species as the last], and gave
her an A. cabira, which she quickly canght. She began
by eating part of the fore-wing, but as she reached the
base of the costa dropped it suddenly. A little later,
while I was not watehimg, she took it up again and ate
all the body except the head and anal scgment. T then
gave her a Charawes varancs and a P. demodocus, which
were both eaten immediately in suecession.

Experiment 0.—DMarch 26. Gave the Mantis an A,
cabira.  The day being cloudy and cool, she was sluggish,
and 1t was some time before the butterfly was caught.
She missed the first two strokes, eatching it at the third
and eating it entirely.

Experiment c.—DMarch 27. Gave one A. encedon to
Mantis. It immediately flew right on to her, which
seemed to frighten her considerably, and she did not
attempt to cateh it, but edged away when 1t approached.
This continned for a quarter of an hour, so I took the
encedon out and put in a P demodocus, which was soon
caught and eaten. Later on I pul in a Neptis agatha ;
the Mantis seemed rather suspicious of 1t, but eventually
caught and ate it. I then gave her a Pentila tropicalis,
which she ate, including the whole of the two fore-wings.
I then tried her again with the same specimen 1 had

given her in the morning; she canght and ate it without
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any signs of distaste. Subsequently gave her Mylothris
agatline, which was also eaten.

Experiment J.—DMarch 28, T gave a male A. serena to
Mantis.  After a few moments she eaught it and ate a bit
out of the wings, but soon threw it down. Tlie buttertly
at once walked straight back to her and was promptly
caught again, and after a single bite was again rejected.
On loo]\mg a few howrs afterwards T found it had been
caten. I then gave hev a . fropicalis and an Alwna
amazoula, both of which were caten, the latter wings
and all.

Experiment e.—March 29. I gave Mantis one Karyleln
Riarbas, one DPyreoncts curdud, one Junonie clelio,  All
were eaten.

Experiment f/.—DMarch 30. I put one male A. serei,
one . demodocus, one N. agatha, and one . tropicalis into
the Mantis’ cage at the sane time.  They were caught
and eaten in the order mentioned without any sign of
distaste.  Tmmediately after she had finished I put in a
brilliant dark-blue moth with orange markings (Lgybolis
vaillanting), which has astrong smell. To my surprise she
completely demolished it, and then ate a second [’
demnadocis.

Experiment g.—March 31, Gave Mantis a . demoddocus
in the morning, which she ate: in the afternoon gave her
one L. chrysippus, which she ate withont any ado, and
immediately afterwards a female /. wisippus. 1 then
gave her an leraa natulien, which she quickly seized,
but on biting the thorax dropped it at once. For some
time she pand no attention to it, but later on tried it
again, biting a little out of the wings and then dropping
it again ; after which she had nothing more to do with it.
Snb\oqnont]y put in a Lapilio 7u’1(sl(7(ls which was promptly
caten.

Experiment Z.—April 1. In the morning gave Mantis
an A, screna.  She canght it, and after eating the apex of
one fore-wing threw it down, hut a few scconds after she
canght 1t again, nibbled a bit ont of the costa of fore-wing
and again threw it down.  After a short interval the
buttertly walked past her, she seized it, bit at the thorax
and at once rejected it. A few moments later she made a
fourth attempt, this time eating half an antenna, but again
found the taste too much for her. I then removed the
butterly and put in an <L cucedon, but after nibbling a
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small bit out of the wing she would have nothing more to
do with 1t. In the afternoon I tried her with an A. cabire,
which she also refused; I removed 1t and put in one .
clelve and one 2. brasidas, but apparently the countinued
disappointments she had undergone disheartened her, for
she would have nothing to do with either of them, but
avoided them, and only tried to escape through the glass
of the cage. About an hour after she ate the lrasidas,
but had not touched the clelic by sundown.

Experiment ©.—For three days I fed the Mantis only on
clearly edible species. On April 5, after cating two 2.
demodocus 1 gave her L. chrysippus, which she soon caught,
but after c&tln(r a small portion of a hind-wing, she threw
it down. A few seconds after, however, she caught and
consumed all except the wings. She then ate a male 7.
mistppus, and imwediately after I put in a male and
female 4. cabira. The male was eaten at once ; she then
caught the female and ate a piece of the wing, but threw
it down after the first bite at the thorax. The butterfly
remained for a long time at the bottom of the box feign-
ing death, so I put in another L. chrysippus. The move-
ments of the latter disturbed the cabire, which was
promptly seized by the Mantis, the abdomen being eaten
but the thorax rejected. Shortly afterwards the chrysippus
was caught and eaten from head to tail. Next morning
as a sequel to this feast I found the Mantis in an ap-
parently half-dead condition. The abdomen was much
distended and no fieces had been passed for twenty-four
hours. I therefore gave it no food whatever for two days.
On the third day 1t seemed better and fwces were passed
freely, but it still secemed very weak and refused food.
Next day I found that it had lost all power of gripping
with its fore-legs, so I fed it by hand on edible species.
This I coutinued to do for several days, but it never
properly recovered its strength, so I killed it.

V. EXPERIMENTS ON Pscudocreobotra wallbergi, Stal.

1897.

Sept. 3. Lower Umkomaas River. Captured a male
P. wahlbergi, and gave him an deraa
cabira; he nibbled a bit ont of the wings,
then ate the whole abdomen, but on
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reaching the thorax rejected it, the but-
terfly having still sufficient vitality to
flutter about.

In the morning gave him an J. sufitze, which
Lic ate at once.  In the afternvon put in
an seraca cueedon, which he scized twice,
but on eatiug a bit of the wing rejected ;
however, towards evening it was caten.

Gave him an Aeraa serene; he seemed
frightened at first and avoided it, but ate
it about an howr afterwards. Put in
another later, which remained untouched.

The serena of yesterday was left uncaten all
the morning. I therefore removed 1t and
put n an . cabire, which was also
refused.

Tn the morning removed the cebire, and put
in another serena.  As the Pscudocreolboti
Liad not eaten it towards evening, I gave
him an J/. safifza in addition. He seemed
to detect the difference, watching it 1m-
mediately it was put in, and as soon as it
came within striking distance, he seized
and ate it, but still paid no attention to
the serrna.

The scrcie remained uneaten all day, though
from its appearance it had evidently been
seized.  Iu the afternoon put in a Neptis
ayathe.  The Mantis avoided it at first
just like the Aeraa, but about an hour
later T found 1t had been caten.

Wet days and no erwws procurable.

Gave Mantis an J/. safitze and an A, serena
ab the same time; he secred very fright-
ened of both, avoiding them, or clse strik-
ing at them in order to drive them away.
Some hours later T found the safitze had
been eaten entirely and a small piece out
of the abdomen of the Aeraza, which, how-
ever, was still quite hvely.

Gave Mantis two 4. serene during the day,
both of which were seized at once and
eaten entirely from head to tail without
any sign of distaste.
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15. Put in an .. screna. It was caten after a
short interval. Later gave him an 4.
cneedon. At fivst he seemed only fright-
ened, but subsequently caught it, and after
taking a bite at the thorax threw it down
and paid no further attention to it.

16.  Brought Lseudocrcobotra from Umkomaas to
Malvern.

18, Pat a Zeracolus omphale and an oA, encedon
into his box, but they were not touched
all day, owing to their inactivity and the
lavge size of the box. The Mantis was
also more sluggish in its movements than
in a natural state.

9. Caught the enccdon and offered it to Mantis
in my fingers. He objected strongly at
first, but eventually took a small nibble
but would not try another bite. Offered
him the omphale in the same way, but
being suspicious he refused it also, but at
last took a bite, and, finding it all right,
ate it all.  On again putting the encedon
near his mouth hLe only felt it with his
palpi but would not eat.

20. Left the same encedon in all day i hopes
that he might be compelled to eat it by
hunger ; but he did not do so.

21, Euecdon wntouched, so removed 1t and pub
Pscudocreobotre into a smaller box with
the specimens of A, serena, but he seemed
to take no interest in them. On holding
oue of the butterflies to his mouth, he felt
it persistently with his palpi and seemed
almost as though he swere trying to eat
but could not. He was certainly weaker
on his legs.

22, Oune of the encedon died during the night,
aud in the course of the morning I found
the Mantis apparently eating at its head
as 1t lay at the bottom of the box, without
using his fore-legs, which were held out
on each side. However, on taking up the
butterfly [ found he had made no impres-
sion on it. I then placed a Lerias brigitiu

-~

1
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close to his mouth, and he mumbled at 1t

i the sume manner without eating. 1t

theretore scemed evident that his mandi-

bles must lave been paralyzed in some

way, and on examination this proved to

be the case, for they could be moved

casily with o pin backwards and forwards,

the insect clearly having no control over

them whatever,  The grip of the fore-

legs thongh noticcably weaker than nor-

mal was not completely lost, as 1 the

previous experiment with a “ Charaxcs-

cating ” Mantis. I am inclined to think

that the inscct became at last partially

blind, both from its actions and from the

appearance of a small discoloured patch

in the left eye, a symptom which also

ocewrred in the  Charaxes-eating” Mantis.

The results of Experiment VI. practically negative the

supposition that any of the above symptoms might be due
to insujficient food.

VI ExpreriMENTS ON Lkaw MaNvis (Lhyllocranio
insignis, Westwood).

[One of Mr. Marshall’s speennens was compared with
the type of the above-named species in the Hope Collection. ]

At the Lower Umkomaas River, during September, 1
kept two specimens of this inscet for twelve and fourteen
days respectively without a particle of food, and neither
their vitality nor activity were in any way impaired at the
end of that pertod. When captured they were in their
pupal instar, and the final change took place on the 10th
and 7th days respectively, both insects casting their skins
i a normal and healthy manuner in spite of their long fast.

VII. EXPERIMENTS ON “ CHARAXES-EATING ~ MANTIS
(Lolyspilote caffre, Westwood, or very near this species).
1897.
Sept. 23, Caught, at Malvern, Natal, a “ Charaxes-
cating” Mauntis (in the pupal stage), and
gave him a 7% achine and an _leraa
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Sept. 24
. 20,
. 26.
i3} 27'
» 28
08
» 30

serena at the same time. He was some-
what wild at first, paying no attention to
them but only trying to cscape. Eventu-
ally he took the «chine from my fingers
and ate it, and later caught and ate the
Aeraa.

Mantis ate a Delenois severind.

Mantis ate two Aeraa encedon without
showing any signs of distaste.

Gave him two A. encedon, but they were not
eaten.

Mantis ate one encedon.

The second encedon dead. Put in four Pasr-
dopsis punctatissima, but no notice was
taken of them.

Mantis still refused to eat. Two P. puncta-
tissima dead. Put in one A. encedon.
One more P. punctatissime dead, and the
remaining one was three-parts eaten, the

encedon being left.

Oct. 1. Gave Mantis one P. punctatissima and one A.

" Do

" 3.

serena in addition, but he made no attempt
to catch any of them, even when they
settled quite close, merely feeling towards
them with his antenna; if they came
too near he only ran away or else drove
them off by striking out straight with his
fore-legs. The discoloured patch in the
left eye made its appearance on this day,
and the sight on that side was cvidently
somewhat impaired. The legs also seemed
to be weakening, and the grip of the front
pair was not so strong as in normal speci-
mens.

No butterflies eaten, though I tried several
times. I think that he may have been
preparing for the final change of skin,
which would account for his refusal to eat.

Mantis attempted to perform the final cedy-
sis during the night, but owing to his bad
state of health could not free himself
properly from the old skin, being per-
manently deformed in a doubled-up

TRANS. ENT. SOC. LOND. 19002.—PART 1. (Nov.) 21
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attitude when I first looked at him. T
therefore killed him.

Judging from Experiment VI, the inability to change
can hardly be attributed to weakness caused by want of
food, )

[In relation to the above-recorded experiments it 1s im-

portant to kunow the habits and natural food of the Mauntis,
and if possible to determine the species.  Mr. Marshall
kindly sent a specimen of an identical, or at any rate very
closely-allied species, together with the following notes.
L. B.P.]
“Umlomeaas Mowth, Natal ; Sept. 3, 1897.—The Malvern
species of Mantis 1s one of the largest out here, and I
selected 1t as 1 knew it to be almost entirely a butterfly
feeder. Tt frequents chiefly Acacias and their allies, and
catches the Churares which come to suck the gnm. Un-
fortunately they are scarce at Malvern, and I could not
procure a single specimen during the winter, for I had
hoped to make the very experiment you suggest, viz.
feeding exclusively on Acrweas or L. chrysippus.  However,
I caught two small Mantises on my arrival here (Umkomaas
Mouth) yesterday, but I have not as yet even seen au
Aevaa”

“Maleern, Oct. 7, 1897.—1 am not quite certain whether
the Charaxes-eating Mantis sent is specifically identieal
with the one that died from deran diet. I thought it
was the same in the pupal stage, Imt the imago of the
latter has the upper wings entirely green, with a small
yellowish spot about the iddle.  Unfortunately T have
not been able to get one.”

[The Mauntis sent (captured at Malvern, Sept. 1897)
was Lolyspilota cafira (Westwood), of which the type 1s in
the Hope Collection, Oxford.—E. B. P.]

VIIT. EXPERIMENTS WITH Dscudocreobol ra waldbergi, Stal,
female.
1897,
Sept. 26, I captured at Malvern a full-grown female
Ocellated Mantis, which ate a specimen
of Acraa cncedon during the day.
Gave Mautis two A. encedon. She ate the
thorax of one, rejecting the remainder.
» 28, The remaining enccdon died to-day. Re-
moved it, and put in one Aeraw ncobule

(8]
-7
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and five Purdopsis punctatissimea, but the
Mantis would not touch any of them.

Sept. 29.  Mantis still refused to eat, one I punctutis-

sima dead.

30. Three more punctatissima  dead. Mantis

ate the neobule entirely.

Oct. 1. The remaining punctatissime dead. Put in

two Acraa encedon and one . serenc.
The Mantis seemed more keenly alive
to their presence than usual, ecagerly
following them in their flight with sharp
turns of the head like a cat watching a
swallow. At last the serena gave her a
chance, and was 1mmediately setzed and
eaten. No more were eaten during the
day, and towards evening I put in another
A. serenc.

. 2. The day being dull the three buttertlies
were quite inactive. I thierefore placed
the serema near the Mantis, which soon
seized it, and ate nearly the whole of one
fore-wing and part of the other; finding
this unsatistactory she dropped it. I then
offered her an encedon, which was promptly
taken and devoured entire, and immedi-
ately afterwards the serenc was eaten.

. 3. Wet day : no Acrwas procurable.  Remain-

my eicedon dead.

4. Gave Mantis two A. cueedon. She was
evidently hungry, on two occasions making
futile jumps towards the butterflies as
they fluttered past, instead of waiting
for them to come within striking dis-
tance ; there was however a noticeable
decrease 1n her general vivacity. Eventu-
ally she canght both butterflics in quick
succession, and devoured them completely.
After the head of the second one was
eaten, a large drop of yellow liquid oozed
from the thorax. On tasting it she drew
back quickly and seemed uncertain
whether to go on or not, but finally put
her mouth to it and sncked it all up,
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thongh 1t appeared to me as if it were
done under protest.

No Acrieas procurable.

Put four 2. punctatissine into her box at
the same time. During the short time
I was watching T saw her catch one or
other of them no less than seeen times,
but on each occasion after the first nibble
or two she threw it down with cvident
disgust.

T was absent all day, but all the butterflies
had evidently been further attacked by
the Mantis, and small picees had been
caten out of the fore-wings, but in no
case had the bodies been damaged.

Removed all the punclatissima and put in
two A. calire and one A. encedon, which
were consumed entirely in quick succes-
sion, The Mantis appeared to show no
decided symptoms of 1ll-health at present.
I was unable to complete the experiment.

EXPERIMENT WITIL MANTIS. SALISBURY.

Caught a pair of large green Mantis in
copuld [ Sphodroimantis lineoli, Burm.).

Gave them one . caldurene, one A. halali,
and one . acobule; but they were all
untouched.

The ecaldarena had been canght and  dis-
carded, the thorax and one wing being
partly caten; removed the butterflies.

Female Mantis ate the male.  Put in two
caldarvene and one {wddiaie ;. Mantis tasted
one of the former but quickly threw it
down,  During the day the other two
were evidently caught and tasted, as they
were both more or less damaged about
the head and thorax.,

Mantis ate one caldarena and the tndunda ;
remaining caldarena died from injuries.
Put in three caldarena, one of which was

partially ecaten.
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One other caldarena completely eaten; the
third died, its head having been partly
caten,

Put in one female halaZi and one male, and
one female caldarene. The former was
soon caught, but after a few bites was
rejected with evident disgust.

Male caldarena eaten completely, female
partially.

Put in male natalica, one male and one
female caldarena; the two former partially
caten. 'The latter was caught three times
in quick succession, but promptly rejected
on each occasion after the first bite.

Put ina male Aaleli, which the Mantis took
ab once, throwing it away after eating
about half the thorax. Then gave her a
male culdarene, which was completely
eaten, so put in a second, which she
promptly canght, but threw it down after
the first bite at the thorax. She caught
it again about a minute afterwards and
started cating the apex of abdomen, but
two bites were sufficient. A third attempt
ended similarly.

Saw Mantis seize and reject the same
caldarena twice; removed it in the evening.

Put ina male caldarena, which wascompletely
eaten, but a second which I gave her
immedately afterwards remained un-
touched. The Mantis began to show
distinet signs of weakness, and T observed
an opaque blackish spot in her left eye
to-day for the first time.

The male caldarcna was killed to-day by a
bite on the head. Mantis began to nibble
off the end of one of her front tarsi, a
sign that her end is not far off.

Cave her a female caldarena, which was
caught scveral times but not eaten. She
continued to nibble at her tarsi.

Mantis oviposited during the night, but the
egg cocoon was only half as large as usual
in this species [eggs proved to be infertile].
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Gave her one male Zalald and two male
caldarena.  They were all caught in sue-
cession, but she only ate a very small
picce out of each. At times she scemed
very frightened of them, and i running
away she twice fell upon her back, when
she had some difficulty 1 righting herself
owing to weakness.

Put 1n threc male caldarene, one of which
was caught and the whole of one fore-
wing and part of the thorax eaten.

Remaining  two  butterfhes  untouched.
Mantis had by now eaten oft the ends
of all her tarst except the anterior and
intermediate on onc side.

Iu the afternoon I found the Mauntis” dead
on her back.

X. SecoNDb EXvreriveNT witTii MANTIS. SALISBURY.
1898,

March

19.

20.

215

=)o)

o0

2%,
24

25,

2

Caught d large green female Mantis of same
species as previous one [Sphodromaitis
{incola, Burm.], and gave her one Junoniv
cebrenc and three Zerias scneyulensis, all
of which she ate. She also ate the
following :—

One 7' scacyalensis, one 1. brigitta, onc
Delenois screrina.

One /. echreie, one Cutochrysops osiris.

Two Adlawe vnazoula, without showing any
signs of distaste.

One Spindusis natalensis, two J. cebrene.

One 7' seneyalensis, two Myrina ficedula.

The Mauntis escaped from the hox this
morning, and I did not find her till
5.30 p.m., when she was busy ovipositing
on the side of a book. She had then
laid about a third of her eggs, and did
not stop laying till 830 pan.

Mantis ate one Llarosmodes icterie, and two
Hesperia spio.  She scemed very hungry,
following the butterflics about instead of
waiting tor them to come within striking
distance.
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She ate one Cutopsilia florelle ; 1 then put
i a Delenois mesenting, and she Dhe-
came much exeited, running about after
it, and making several futile snatches at 1t
on the wing. At last she gave a vigorous
stroke, and missing the butterfly caught
the gauze with which the box was
covered. Imagining apparently that she
had eaught llel prey, she began trying to
eat the gauze, In spite of my attempts to
drive hel away, for fully two or three
minutes. At last she desisted and soon
canght and devoured the butterfly,
eating a b, scverine and cLvtocerces harps
nnmediately afterwards.

One Preeis seswmus and one B. mescnting.

One Hamanwinide dadalus and one B,
sereriid.

One Pyrameis cardui and one B. wesen-
tona.

One J. cebrenc and two D. sceerina.

One J. cchiene and one (. flovella.

Two C. florelle and one P. cardut.

Mantis escaped. She was fully as vigorous
and healthy on the last day as when first
caught.

EXPERIMENT WITH MANTIS. SALISBURY.

Captured a female Mantis closely allied to
-those of preceding experiments, being of
same size and colouring, but having a
much broader thorax and the mouth
pink. This insect I submitted to a
purely distasteful diet, combined with
periods of starvation, as follows:—

Three Aeraa calidarena eaten.

Two " . .
Two . tina »
One " caldarena
Two Limanas clrysippus
One ” » ”»
One 3 i3] i3]

One i3] ”» »
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One Limnas chrysippus caten,

One N ; then left
her a mouth entnc]) without food, which
however did mnot scem to affect the
health or vitality in any way.

One deraa axing caten.

One L. chrysippus

Ull(‘ bR » »

Two ,, ,,  This 1nsect never
once exhibited the least signs of distaste
for any of the butterflies, “and devoured
them all with avidity, showing a marked
contrast to the Mantis first experimmented
with (IX0), which throughout exhibited
an intense dislike to the Acrwas, and
evidently ate them from sheer hunger.

The close proximity of these two kinds of
Mantis suggests the idea that they might
possibly be seasonal forms of one species
m which the winter form has adapted
itsclf to an Aeraw diet, owing to the com-
parative scarcity of other Dbutterflies at
hat season.  In spite of its diet and long
fast, this Mantis wasstill fully as vigorous
and healthy as when first captured.

Ate one L. chrysippus.

Gave it two Acraa acina ; 1t tasted both of
them several times, but in every case at
once discarded them with evident disgust.

Gave it two more A. arina with precisely the
same result.

Ate oue L. chrysippus.

b » » "

33 » » LAl
» L\\O » »

Put in one L. chrysippus. The Mantis
showed its normal eagerness, and followed
it about for some time, finally attempting
to scize it, but failed. The vigorous
flutterings of the butterfly scemed to
frighten the Mantis, which ran away
from it and made no further attempt to
cateh it.

Put in two more chrysippus, but Mantis
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was still scared and would not go near
thenn.

Sept. 8. Mantis died. There were no signs of 1ill-
health as in former experiments, and the
characteristic blotch in  the eye was
absent. Death was probably due either
to hunger or natural causes. 1 only
wonder at its lasting so long, considering
its long fast and unhealthy food.

[The above experiments upon Mantide of four different

genera are summarized as follows :—

Mantis I, in the Karkloof. Evident intense dislike,
after trial, of Aeraa Lorta.

Mantis II., male, in the Karkloof KEvident dislike of
<. horta, although one specimen out of three was almost
entirely eaten. Two d.ceheric were eaten, and one partially.
One L. chrysippus, one B. screring, and one P. demodocis
were eaten.

Mantis IIL, female, probably ZLolyspilota caffra, at
Malvern. Ate one . pelraa, but rejected A. sevene after
trial.  Ate one male 77 misippus, but after this refused all
butterflies, and exhibited signs of weakness.

Mantis 1V., female, probably the same species, at
Malvern., Ate Papilios and Nyinphalina freely, including
the probably aposematic genus Neptis, and the probably
aposematic Lycenid genera Alaena and Pentila, and Pierine
genus Mylothris. Ate L. ehrysippus with hesitation, and
partially in one case, freely in two cases. IHence the Mantis
appeared to be a very general feeder on all butterflies
except the genus Acraa, the species of which (eabira,
serena, encedon) were ravely eaten until after one or more
trials, and were sometimes finally refused. Natalica was
only offered once, and rejected after trial.  Itis interesting
to note that imimediately after trial of three different
Acreas, the Mantis refused species which she freely ate
at other times. The final weakness without power of
recovery was a probable result of the diet.

Mantis V., male, Pscudocreobotre wahlberys, on the Lower
Umkomaas River. Ate AL sufitza, T'. omphale, and Neptis
agathe freely, the first-named on three occasions.
Acraa cabira, refused twice ; encedon, refused twice after
trial and accepted once; serena, refused on five occasions,
caten on four. It 1s probable that the weakness and loss
of sight was due to the derae diet.
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Mantis V1., Phyllocranio insignis, on the Lower Umko-
maas River. The evidence that starvation for twelve and
fourteen days respectively does not produce the symptoms
observed tn Experiments IIL, TV, V., VIL, and IX.

Mantis VII, male, in pupal stage, probably Zuly-
spilota cafire, at Malvern. The Pierines 7. achine and
D, scverine freely eaten. Of the Acreas, two encedon eaten
apparently freely, and one after an interval, others re-
fused : one serene eaten after a time : of four punctatissime
ouly one partly eaten.  The Mantis then refused all food,
bhecame weak, and one eye was atfected.  He was unable
to throw off the pupal skin properly.  In Experiment VI.
two individuals of another species performed this change
of skin after ten and seven days of starvation.

Mantis VIIL, female, Pscudocreobotva  awalilbergd, at
Malvern. Only offered Acrwas. Nine punclatissine always
refused with or without trial : encedon caten freely several
times, refused once, and partly caten once ; two cabira eaten
freely ; serene caten freely or after trial; ncolule eaten
after two days’ interval.

In spite of this diet the Mantis remained apparently
Licalthy, September 26 to October 9, 1897, when tle
expertment came to an end.

Mantis IX., female, Sphodvomantis lincolu, at Salisbury.
It was intended to ofter this individual a purely Aderaa
dict, but she ate her mate on the third day after their
capture in copuld. She was chicfly fed upon Aeraa
caldarena, which she ate sometimes freely, sometimes
after an interval and after trials: at other times she
refused it with or without trial ; one induna was eaten after
a day’s interval ; one neobule was untouched ; one natalica
was partly eaten ; two Aelali were rejected after trial, one
without. After a fortnight of this dict the Mantis became
weak, and her left eye was affected : a day later she began
to nibble oft the end of one of her fore tarsi: two days
later she oviposited, but the egg cocoon was only half 1ts
usual size (cggs tnfertile).  After the first signs of weak-
ness the Mantis ate only a swall part of three Acraas out of
eight offered her during six days. She continued to nibble
at her tarsi, lost power over hLer movements, and died
after twenty days of captivity.

Mantis X., female, Sphodvomantis lineolu, Salisbury.
This individual was the subject of a control experiment,
being fed solely upon several species of the following groups
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— Nymphaline, Pierine, Lycenidae, and Hesperida.  The
only species with marked aposematic colouring and habits
was the Lycenid Alona amazoula, and of this only two
specimens were offered, both being eaten freely. After
fiftcen days of this diet the Mantis escaped: she was then
as healthy and vigorous as when first captured.

Mantis XI., female, species resembling Sphodromantis
lincola, Salisbury.  Fed solely apon dera caldarene and
d. avina, and Limnas chrysippus, with long periods of
starvation, two of them a month in duration. Seventeen
chrysippus, six caldarena, and three aring were eaten without
any signs of distaste, while four arine were discarded after
tasting several times. The Mantis was captured on April
5, 1898, and refused food on September 4, dying on Sep-
tember § without signs of ill-health or blindness. Mr.
Marshall suggests that the species may be a winter form
(possibly of S. lincola) specially adapted to eat Acrwas
when other butterflies are scarce—E. B. P.]

3. CONCLUSIONS FROM KEXPERIMENTS ON MANTID.E.
(E.B. D)

Certain conelusions stand out very clearly, while others
are suggested as probable. These voracious insects did
not show any dislike of butterflies outside the Dunaine
and Aerazine. The undoubtedly aposematic Pierine genus
Mylothris was freely eaten, and so were the following
genera with probable warning colours, movements, and
attitudes—Nepitis, Alawna, Pentila, and the moth Egylolis
vaillanting. Even the Danaina were generally eaten with-
out hesitation (IL, IV, XI), and never rejected alto-
gether. In marked contrast was the behaviour of
Mantida towards Aeraine, which were constantly refused,
and often eaten only after one or more trials and long
intervals of time. When the Acrias were eaten freely
and without hesitation there is reason for suspecting
exceptional hunger. The summary of experiments
shows very clearly that “ Pardopsis appears to be consider-
ably more distasteful. . . . than the general run of
Acreas” (G. A. K. M., October 7, 1897, Malvern). There
were also less marked differences in the degree of dislike
shown towards other species; thus arine was less freely
eaten than caldarcna (X1.); caldarena appeared to be
eaten more freely than Zalali, neobule, induna, and natalica



